Combined methods of retrograde staining, layer-separation and viscoelastic cell stabilization to isolate retinal ganglion cells in adult rats.
The adult retinal ganglion cells (RGCs) are widely used as a model to study mechanisms of de- and regeneration within the central nervous system (CNS). All regions of the CNS including the retina have the common disadvantage of being composed of heterogeneous populations of cells, many of them like RGCs making less than 1% of the total population. This disadvantage can be circumvented by methodologies aimed at purifying specific cell types. Here we describe a method that combines retrograde labelling with fluorescent dyes and the pull-off technique. By using either of four different fluorescent dyes to retrogradely label RGCs, between 55 and 80% of pre-labelled ganglion cells could be identified with fluorescence microscopy. The pull-off procedure was supplemented by enhancing the viscosity of the collecting medium with methylhydroxypropyl-cellulose (MHPC). It appeared that 45% of all RGCs could be collected in the medium containing MHPC as compared to about 19% of RGCs which could be collected in medium devoid of cellulose. Despite the fact that morphometric measurements indicated that 60% of the cells collected fulfilled the criteria of being RGCs, the population obtained was immensely enriched and sufficed to perform a two dimensional SDS-gel electrophoresis and to determine their protein composition. The collected RGCs displayed a similar protein pattern as compared to that of the total retina, indicating that sublayers of the retina were represented in the probe. The results suggest that combined approaches of in vivo staining and ex vivo separation within suitable media enables the collection of an enriched population of cells which can be processed for biochemical analysis, and perhaps for molecular biology.